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(57) ABSTRACT 
An injector device for percutaneously injecting biomaterial in 
the form of particles of different siZes or in the form of paste 
includes a trocar (12) of generally cylindrical shape present 
ing a open ?rst end With a sharp edge, the Wall of the ?rst end 
presenting at least one ori?ce (36, 38) for passing the bioma 
terial, and a second end (42) that is likewise open; a reservoir 
(14) for receiving the biomaterial, the reservoir including a 
part (20) of substantially cylindrical shape having tWo open 
ends, the cylindrical part being capable of being inserted at 
least in a portion of the trocar via the second end thereof; 
removable plugs for closing both ends of the reservoir; and a 
piston (16) insertable in the cylindrical part When the plugs 
are removed, the piston being capable of sliding in the cylin 
drical part and in the ?rst end of the trocar. 

21 Claims, 2 Drawing Sheets 
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SYRINGE FOR BIOMATERIAL 

The present invention relates to a percutaneous injector 
device of the syringe type for percutaneous injection of a 
biomaterial in the form of particles (of different siZes) or in 
the form of a paste. 
More precisely, the invention relates to a device serving to 

inject, in particular into the inside of a bone, a biomaterial, 
e.g. such as natural coral or other analogous materials, eg 
calcium salts used alone or mixed With other substances: bone 
morphogenic protein (BMP), bone marroW extracts, cultured 
or autologous osteogenic cells, cements, etc. . . . in the form of 

small particles or of a paste. 
The composition may be injected in the form of a poWder 

of particles or in the form of a paste. 
With certain bone pathologies, Whether congenital or 

acquired, the outer portion of the bone conserves its integrity 
and its mechanical properties. In others, and in particular in 
diseases associated With dimineraliZation or defective miner 
aliZation of the bone, it can thus happen that phenomena of 
degeneration occur in the internal portion, possibly leading to 
the formation of cavities inside the bone of various greater or 
smaller siZes. Even if this situation does not lead immediately 
to an incapacitating effect for the subject, the presence of 
cavities Within the bone reduces the strength of the bone, eg 
at the top end of the femur, to an extent that increases With 
increasing extent of said cavities. This situation can lead to 
risks of fractures that are particularly severe When loss of 
bone is large. 

Concerning local treatment for preventative purposes of 
bone diseases associated With demineralization of, or With 
lack of mineralization of, the bone, and in particular treatment 
and prevention of fracture of the neck of the femur as directly 
associated With such diseases, proposals have already been 
made in European patent EP 0 649 309 to use particles of 
biomaterial to ?ll in the cavities formed inside bones so as to 
regenerate the inside portion of the bone for the purposes of 
restarting the process bone remineraliZation, and thus of 
restoring to the bone its initial strength or to strength that is 
close to said initial strength. 

The object of such preventative action is to perform local 
treatment of diseases associated With demineraliZation or 
With lack of mineralization of the bone by locally providing 
medication (in particular the biomaterials as speci?ed in the 
patent ?led earlier by the Applicants) long before the disease 
leads to fractures occurring. Such fractures arise more usually 
in old people and are very complicated, immobiliZing patients 
for several months With severe consequences on the function 
of the hips and on the life of patients. 

The technique presently used for performing the operation 
consists in piercing an ori?ce through the outer portion of the 
bone leading to the internal cavity or cavities, and then using 
a spatula or a curette, to introduce the particles of biomaterial 
as Well as possible into the ori?ce so that the particles ?ll the 
internal cavity inside the bone induced by demineraliZation of 
the bone. That operation is relatively lengthy and di?icult and 
it is not possible to be sure that the cavity has indeed been 
completely ?lled With particles of biomaterial. 

There thus exists a real need to have a device that enables 
the ori?ce to be made through the outer portion of the bone 
and simultaneously enables particles of biomaterial to be 
injected into the internal cavity inside the bone. 
An object of the present invention is to provide an injector 

device for percutaneously injecting biomaterial having the 
form and the characteristics as described above in the present 
speci?cation, and satisfying the needs mentioned above. 
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2 
Such injection is performed either during an operation on a 

fracture, but on the other side that has not fractured, or else in 
a single operation and on purely preventative grounds, on 
both sides that have not fractured, after determining by 
osteodensitometry that bone loss has occurred, and for 
example after locating Where bone loss extends With the help 
of a three-dimensional X-ray method. Such surgery is carried 
out With the patient’s agreement in accordance With the tech 
niques of good practice. 

According to the invention, this object is achieved by a 
device for injecting biomaterial in the form of particles or of 
a paste, and that is characterized in that it comprises: 

a trocar of generally cylindrical shape presenting an open 
?rst end With a sharp edge, the Wall of said ?rst end 
presenting at least one ori?ce for passing the biomate 
rial, and a second end that is likeWise open; 

a reservoir for receiving said biomaterial, the reservoir 
comprising a part of substantially cylindrical shape hav 
ing tWo open ends, said cylindrical part being capable of 
being inserted at least in a portion of the trocar via the 
second end thereof, and removable means for closing 
both ends of the reservoir; and 

a piston inser‘table in said cylindrical part When said closure 
means are removed, said piston being capable of sliding 
in said cylindrical part and in the ?rst end of the trocar. 

It Will be understood that because of the presence of the 
sharp edge at the end of the trocar, the injector device itself 
serves to make the ori?ce in the outer portion of the bone. 
Furthermore, the reservoir that can be engaged in the trocar 
enables the biomaterial-based composition to be prepared 
prior to being injected into the bone. As explained beloW, as a 
general rule, the particles of biomaterial need to be mixed 
With some other ingredient. Finally, the piston enables su?i 
cient pressure to be applied to the biomaterial contained in the 
reservoir for the particles leaving the trocar via its open end 
and through the ori?ces it includes to ensure, under the effect 
of said pressure, appropriate ?lling of the internal cavity 
induced Within the bone by its demineraliZation. 

Preferably, the second end of the trocar includes external 
means such as notches or holes to enable the trocar to be 

turned about its longitudinal axis so as to encourage making 
the ori?ce through the outer portion of the bone. 

Also preferably, the device further includes a percussion 
endpiece that can be fastened, in temporary manner prior to 
putting the reservoir into place, on the second end of the trocar 
so as to enhance the effect of cutting the outer portion of the 
bone With the help of the sharp end of the trocar. 

Also preferably, the inside Wall of the trocar includes, close 
to its second end, a shoulder for limiting the extent to Which 
the reservoir can be engaged Within the trocar. Similarly, the 
outside Wall of the trocar includes, close to its ?rst end, a 
shoulder for limiting the extent to Which the end of the trocar 
can be engaged in the bone. 

Also preferably, the inside diameter of the reservoir and the 
inside diameter of the ?rst end of the trocar that extends 
betWeen the internal shoulder and the cutting edge are sub 
stantially equal so as to avoid any discontinuity in the How of 
particles of biomaterial under drive from the piston. 

Other characteristics and advantages of the invention 
appear better on reading the folloWing description of an 
embodiment given by Way of non-limiting examples. The 
description refers to the accompanying draWings, in Which: 

FIG. 1A is a longitudinal section vieW of a trocar; 
FIG. 1B is a vieW of the second end of the trocar in a 

preferred embodiment; 
FIG. 1C is a side vieW of a preferred embodiment of the 

?rst end of the trocar; 
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FIG. 2 is a side vieW of the percussion endpiece; 
FIG. 3A is a longitudinal section vieW of the cylindrical 

part of the reservoir; 
FIGS. 3B and 3C are side vieWs of the closure means that 

can be placed at the ends of the cylindrical part of the reser 
voir; 

FIG. 4 is a side vieW of the piston; 
FIG. 5 shoWs the ?rst stage in utiliZation of the injector 

device showing more particularly perforation in the outside 
Wall of the bone and the use of the percussion endpiece; 

FIG. 6 shoWs the reservoir closed at its ends in order to 
make a preparation based on biomaterial; and 

FIG. 7 shoWs the injector device as a Whole ready for 
proceeding With introducing biomaterial into the internal cav 
ity of the bone as induced by demineraliZation of the bone. 

With reference initially to FIGS. 1 to 4, there folloWs a 
description of the various component elements of the bioma 
terial injector device. 
As mentioned above, the injector device is constituted 

essentially by a trocar 12, a biomaterial reservoir 14, and a 
piston 16. The injector device preferably also includes a 
removable percussion endpiece 18 and plugs for closing the 
cylindrical part 20 of the reservoir, these plugs being refer 
enced 22 and 24. 

The trocar 12 of the injector device 10 shoWn in FIG. 1A is 
generally cylindrical in shape With an internal recess 30. The 
trocar 12 has a ?rst end 32 of outside diameter D2 and of 
inside diameter D1. The edge 34 of the ?rst end 32 is sharp, 
and this edge is preferably disposed in a plane that is not 
orthogonal to the axis X,X' of the trocar. This ?rst end 32 also 
has ori?ces 36 and 38 in its Wall of siZe suf?cient to alloW 
particles of biomaterial to pass therethrough. The trocar 12 
has a middle portion 40 and a second end 42. The inside 
diameter of the middle portion 40 and of the second end 42 is 
referenced D3 and is greater than the inside diameter D1 of 
the ?rst end 32. The inside Wall of the trocar thus de?nes an 
internal shoulder 44. This difference in inside diameter also 
de?nes an external shoulder 46. In the example described, the 
inside diameter D1 of the ?rst end of the trocar is equal to 12 
millimeters (mm). More generally, this diameter lies in the 
range 9 mm to 15 mm. The length l of the end of the trocar is 
20 mm in the example described. 

The second end 42 of the trocar includes an outWardly 
directed collar 48 serving to enable the trocar to be manipu 
lated, possibly With the help of an instrument or a tool. In FIG. 
1B, there is shoWn a collar 48 that advantageously includes 
external notches such as 50 or ori?ces 52 serving to engage 
tools for setting the trocar into rotation so as to improve the 
effect of its sharp edge 34. 

The reservoir 14 is constituted by the body 20 Which is 
cylindrical in shape With an inside diameter D4 and an outside 
diameter D5. The ?rst end 54 of the cylindrical body 20 is 
open, as is its ?rst end 56. The ?rst end 56 is provided With an 
outWardly-directed collar 58. In order to enable the reservoir 
to be closed, the device also includes end plugs 22 and 24. The 
end plug 22 for co-operating With the ?rst end 54 of the 
cylindrical body 20 presents an end Wall 22a and a peripheral 
skirt 22b de?ning an internal cavity of diameter D'5 enabling 
the plug 22 to be fastened on the end 54 by elastic deforma 
tion. Similarly, the second end plug 24 comprises an end Wall 
24a and a peripheral skirt 24b de?ning an internal cavity of 
diameter D'6 such that the plug 24 can be fastened on the 
collar 58 by elastic deformation. 

FIG. 4 shoWs the piston or pusher 16 Which is solid. It 
presents a constant outside diameter D7, and at its end 60 it is 
?tted With a collar 62 to facilitate the action of the operator on 
the pusher 16. 
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4 
The injector device 10 preferably also includes a percus 

sion endpiece 18. This endpiece is shoWn in FIG. 2 and 
comprises a cylindrical main body 64 de?ning a percussion 
face 64a, and a fastener extension 66 that projects from the 
body 64 and presents an outside diameter D'3 slightly greater 
than the inside diameter D3 of the second end of the trocar so 
as to enable the percussion endpiece 18 to be fastened releas 
ably on the second end of the trocar. 

It should be added that the diameter D1 of the inside Wall 
3211 of the end 32 of the trocar and the diameter D4 of the 
inside Wall 2011 of the cylindrical body 20 of the reservoir are 
substantially equal. Thus, When the reservoir 14 is introduced 
into the trocar 12, the resulting internal passage presents a 
Wall that is substantially smooth, i.e. not having any 
obstacles. Naturally, it should be added that the outside diam 
eter D7 of the piston 16 is slightly smaller than the inside 
diameter D4 of the cylindrical body 20 of the reservoir such 
that the piston 16 can slide freely inside the cylindrical body 
20 and inside the end 32 of the trocar. Nevertheless, the 
difference betWeen the tWo diameters is small so as to avoid 
alloWing particles of biomaterial to become jammed betWeen 
the outside face of the piston 16 and the inside face of the 
reservoir 14. 

FIG. 1C shoWs a preferred embodiment for the end 32 of 
the trocar 12. In this embodiment, the outside face of the end 
32 may be ?tted With blades 70 extending parallel to the axis 
X,X' of the trocar. The or each blade 70 is naturally disposed 
betWeen the ori?ces 36 and 38. The blade(s) serve(s) to 
“scrape” the Wall of the ori?ce made With the help of the 
trocar by turning the trocar. 

With reference beloW to FIGS. 5 to 7, there folloWs a 
description of the use of the injector device for percutaneous 
injection of biomaterial. 

Initially, the surgeon uses a image intensi?er to identify the 
entry point for the trocar 12. A scalpel is used to make a small 
cutaneous incision to enable the instrument to be introduced. 
Using the image intensi?er, the surgeon passes the trocar 
through the outer portion of the bone in Which biomaterial is 
to be injected. That is to say behind Which a cavity 84 has 
formed in the inside portion 86 of the bone. To make an ori?ce 
88 in the outside Wall of the bone 82, the surgeon naturally 
makes use ofthe sharp end 34 ofthe trocar 12. To do this, it is 
possible to be assisted by a tool that co-operates With the 
notches 50 or the ori?ces 52 provided in the collar 48 of the 
trocar so as to impart rotary movement to the trocar about its 
longitudinal axis X,X'. The surgeon can also put the percus 
sion endpiece 18 into place so as to enable greater pressure to 
be exerted on the bone via the sharp edge 34 of the trocar by 
applying bloWs from a suitable instrument. 
Once the ori?ce 88 has been fully prepared, the trocar 12 

bears against the outside of the bone via the external shoulder 
46 and the end 32 of the trocar penetrates into the inside of the 
cavity 84 that is to be treated. The surgeon then prepares, in 
the reservoir, the biomaterial-based composition that is to be 
used. This composition usually consists in a certain quantity 
of particles of biomaterial, such as natural coral, to Which the 
surgeon adds, for example, a certain quantity of bone marroW 
to encourage regeneration of the internal portion of the bone 
With the help of the biomaterial. To do this, the surgeon puts 
the plugs 22 and 24 successively into place at the ends of the 
cylindrical body 20, thus enabling the assembly to be shaken 
suf?ciently to obtain a completely uniform mixture. 
Once the operation has been completed, the surgeon natu 

rally removes the plugs 22 and 24 from the reservoir 14 and 
places the cylindrical body 20 inside the trocar 12 until the 
end 54 of the cylindrical body 20 comes into abutment against 
the internal shoulder 44 of the trocar. The reservoir 14 con 
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taining the biomaterial-based composition is thus ?rmly held 
in the trocar 12. It then suf?ces to insert the piston 16 into the 
end of the cylindrical body 20 so as to cause the particles of 
biomaterial to be expelled through the open end of the trocar 
and through its lateral ori?ces 36 and 38. The pressure exerted 
on the biomaterial-based composition by the piston 16 serves 
to ensure that the biomaterial ?lls appropriately the cavity 84 
in the internal portion of the bone. Furthermore, the fact that 
the ?rst end of the trocar is open and that said ?rst end also 
includes lateral ori?ces 36 and 38 makes it easier to extract 
the biomaterial from the trocar and enter it into the cavity 84. 

In the above description, it is assumed more particularly 
that the biomaterial is in the form of particles. The device 
should also be used With a biomaterial in the form of a paste, 
so long as its viscosity is suitable. 

The invention claimed is: 
1. An injector device for percutaneously injecting bioma 

terial in the form of particles of different siZes or of a paste, 
said device comprising: 

a trocar of generally cylindrical shape presenting an open 
?rst end With a sharp edge for drilling bone Walls, a Wall 
of said ?rst end having lateral ori?ces for passing the 
biomaterial, and a second end that is likeWise open; 

a reservoir for receiving said biomaterial, said reservoir 
comprising a part of substantially cylindrical shape hav 
ing tWo open ends, said cylindrical part being capable of 
being inserted at least in a portion of the trocar via the 
second end thereof and having an inside diameter that is 
substantially constant over its entire length; 

removable means for totally closing both ends of the res 
ervoir; and 

a piston insertable in said cylindrical part When said closure 
means are removed, said piston being capable of sliding 
in said cylindrical part over the entire length thereof and 
in the ?rst end of the trocar; 

Wherein an outside face of the ?rst end of the trocar 
includes at least one blade extending parallel to the axis 
of the trocar. 

2. A device according to claim 1, Wherein said second end 
of the trocar includes external means for enabling the trocar to 
be turned about its longitudinal axis. 

3. A device according to claim 2, Wherein said means for 
enabling turning the trocar comprise an outWardly-directed 
collar disposed at the second end of the trocar, said collar 
including means for co-operating With a turning tool. 

4. A device according to claim 1, further including a per 
cussion endpiece suitable for being releasably fastened on the 
second end of the trocar When said reservoir is not inserted 
therein. 

5. A device according to claim 1, Wherein an inside Wall of 
the trocar includes, close to its ?rst end, an abutment for 
limiting the extent to Which the cylindrical part of the reser 
voir can be engaged. 

6. An injector device for percutaneously injecting bioma 
terial in the form of particles of different siZes or of a paste, 
said device comprising: 

a trocar of generally cylindrical shape presenting an open 
?rst end With a sharp edge for drilling bone Walls, a Wall 
of said ?rst end having lateral ori?ces for passing the 
biomaterial, and a second end that is likeWise open; 

a reservoir for receiving said biomaterial, said reservoir 
comprising a part of substantially cylindrical shape hav 
ing tWo open ends, said cylindrical part being capable of 
being inserted at least in a portion of the trocar via the 
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6 
second end thereof and having an inside diameter that is 
substantially constant over its entire length; 

removable means for totally closing both ends of the res 
ervoir; and 

a piston insertable in said cylindrical part When said closure 
means are removed, said piston being capable of sliding 
in said cylindrical part over the entire length thereof and 
in the ?rst end of the trocar; 

Wherein an inside Wall of the trocar includes, close to its 
?rst end, an abutment for limiting the extent to Which the 
cylindrical part of the reservoir can be engaged; and 

Wherein said abutment is a shoulder in the inside Wall of the 
trocar. 

7. A device according to claim 6, Wherein the inside diam 
eter of the cylindrical part of the reservoir is substantially 
equal to the inside diameter of the portion of said trocar that 
extends betWeen said internal shoulder and said sharp edge. 

8. A device according to claim 7, Wherein the outside Wall 
of the trocar includes a shoulder corresponding to said inter 
nal shoulder, to limit the extent to Which the trocar can be 
engaged. 

9. A device according to claim 1, Wherein the sharp edge of 
the ?rst end of the trocar lies in a plane that is not orthogonal 
to the longitudinal axis of the trocar. 

10. A device according to claim 1, Wherein the inside 
diameter of the ?rst end of the trocar lies in the range 9 mm to 
15 mm. 

11. A device according to claim 1, Wherein an interior of 
the reservoir is totally closed by the closure means and a 
cylindrical Wall of the reservoir. 

12.A device according to claim 5, Wherein said abutment is 
a shoulder in the inside Wall of the trocar. 

13. A device according to claim 12, Wherein the inside 
diameter of the cylindrical part of the reservoir is substan 
tially equal to the inside diameter of the portion of said trocar 
that extends betWeen said internal shoulder and said sharp 
edge. 

14. A device according to claim 13, Wherein the outside 
Wall of the trocar includes a shoulder corresponding to said 
internal shoulder, to limit the extent to Which the trocar can be 
engaged. 

15. A device according to claim 6, Wherein said second end 
of the trocar includes external means for enabling the trocar to 
be turned about its longitudinal axis. 

16. A device according to claim 15, Wherein said means for 
enabling turning the trocar comprise an outWardly-directed 
collar disposed at the second end of the trocar, said collar 
including means for co-operating With a turning tool. 

17. A device according to claim 6, further including a 
percussion endpiece suitable for being releasably fastened on 
the second end of the trocar When said reservoir is not inserted 
therein. 

18. A device according to claim 6, Wherein an outside face 
of the ?rst end of the trocar includes at least one blade extend 
ing parallel to the axis of the trocar. 

19. A device according to claim 6, Wherein the sharp edge 
of the ?rst end of the trocar lies in a plane that is not orthogo 
nal to the longitudinal axis of the trocar. 

20. A device according to claim 6, Wherein the inside 
diameter of the ?rst end of the trocar lies in the range 9 mm to 
15 mm. 

21. A device according to claim 6, Wherein an interior of 
the reservoir is totally closed by the closure means and a 
cylindrical Wall of the reservoir. 

* * * * * 


